for i =1, ... ,N; E and B are the electric and magnetic field vectors. In Eqs. ͑1a͒-͑1c͒, the expansion up to the magnetic dipole and electric quadrupole contributions is necessary for inclusion of the optical activity phenomena. Local fields at each particle are composed of the external ͑light͒ fields E 0 and B 0 , and contributions from the other particles:
where
The expansions are meaningful only if the light wavelength is larger than the system size, which, however, can still be true for colloid systems. 4 Similarly, the same ͑generally frequency-dependent͒ polarizabilities are assumed for the initial and scattered light, because the frequency shifts in usual Raman experiments are relatively minor. Instead of an iterative solution by inserting Eqs. ͑1a͒-͑1c͒ into Eqs. ͑2a͒-͑2c͒ and back, we will write the formulas in a matrix form. Realizing that B =− 2 B and Ë =− 2 E, where is the light frequency, we define the respective generalized moment, polarizability, and field for each particle i as Because of the symmetry of the quadrupolar indices ͑⌰ ␤␥ = ⌰ ␥␤ ͒ the dimension of the generalized vectors ͑3͒ can be practically set to 24 ͑3+3+3+3+6+6͒. Equations ͑1a͒-͑1c͒ then become
where M, P, and F are the generalized moment, polarizability, and field for the entire system, M = ͑M 1 , M 2 , ... ,M N ͒, etc. We can analogously define a generalized distance tensor,
and write local fields ͑2a͒-͑2c͒ as
Inserting the moment ͑4͒ into the field ͑6͒, we obtain F = F 0 + X · P · F, and, finally, the vector F describing the local electromagnetic field at each particle
Local moments are then obtained after substitution of Eq. ͑7͒ into Eq. ͑4͒. From the total dipole moment ␣ = ͚ i=1,. . .,N M i␣ we can get the electric-dipole polarizability of the whole system as ␣ T = ‫ץ‬ / ‫ץ‬E 0 , after considering contributions of desired normal mode derivatives. Total magnetic ͑m͒ and quadrupole moments ͑͒ in laboratory coordinates can also be obtained from local M when origin-dependent terms are added,
The total optical activity tensors are then calculated as G T Ј =−‫ץ‬m / ‫͑ץ‬Ė 0 / ͒ and A T = ‫ץ‬ / ‫ץ‬E 0 . If desired, various molecular orientations with respect to the colloid particles can be averaged numerically in the current implementation.
In Fig. 1 Raman and SE ROA spectra of CHClFBr are given as an example. The molecular polarizability tensors were obtained at the density functional theory PBEPBE/ccpVDZ level by the GAUSSIAN At part A where the C-F bond is oriented outside one sphere center practically the same Raman and ROA spectra are obtained as in Ref. 1, except for the highest-energy ROA peak sign, which is very dependent on the balance of the dipole and quadrupole contributions. 1 In the middle ͑B͒, the positioning of the same molecule between two identical spheres increases both Raman enhancement and circular intensity difference ratio
Such enhancement increase due to the "nonspherical" quadrupolar terms was suggested in latest nanoparticle experiments. 6 When in the bottom part C the molecule is placed among chirally arranged spheres, the chiral signal is dominated by the molecular environment and the CID ratio increases even more.
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